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Abstract. —We studied macrolepidopteran larval richness and abundance under canvas

tree bands in 18 oak-dominated plots in the George Washington National Forest in Vir-

ginia and the Monongahela National Forest in West Virginia. In each plot, 12 canvas-

banded trees were monitored from early May through mid- August in 1995 and 1996,

totalling 216 trees. The bands trapped a total of 6,347 larvae representing 77 species in

8 macrolepidopteran families. Seventy-five percent of all larvae (4,773) were Lymantria

dispar (L.) (Lymantriidae). Of the remaining 1,574 larvae, 62% (981) were noctuids; 22%
(348) arctiids, and 8% (129) lasiocampids. The most abundant species after Lymantria

dispar, were Morrisonia latex (Guenee) (Noctuidae) (5%), Hypoprepia fiwosa Hiibner

(Arctiidae) (4%), Phoberia atomaris Hiibner (Noctuidae) (2%), and Abagrotis alternata

(Grote) (Noctuidae) (2%). Differences in species distribution and abundance occurred

between forests and between years.

Key Words: Macrolepidopteran larvae, canvas tree bands, forest caterpillars, gypsy

moth, diversity

Relatively few studies have been con-

ducted on communities of forest macrole-

pidopteran larvae in North America. These

studies include Lepidoptera associated with

an outbreak species (Stevens et al. 1984),

seasonal diversity and abundance on spe-

cific host species (Marquis and Passoa

1989; Butler 1992; Wagner et al. 1995), and

larval species and abundance in areas being

treated with insecticides for gypsy moth

suppression (Miller 1990; Butler and Kon-

do 1993; Butler et al. 1995a, b; Wagner et

al. 1995, 1996).

In most of these studies, macrolepidop-

teran larvae were sampled only from fo-

liage. However, studies by Butler and Kon-

do (1993), Butler et al. (1995a), Butler et

al. (1997), and Wagner et al. (1995, 1996)

sampled them from under burlap or canvas

bands, thus establishing tree banding as a

viable method for assessing lepidopteran

larval diversity or nontarget spray impact.

In 1994, we began a study of impact of

the biological spray Bacillus thuringiensis

kurstaki Berliner and defoliation by gypsy

moth, Lymantria dispar L., on nontarget

arthropods in large plots in two adjacent

national forests in the central Appala-

chians. Pretreatment sampling of macro-

lepidopteran larvae from foliage and from

canvas bands and adult macrolepidopter-

ans by light trap was conducted in 1995

and 1996. Here we present the seasonal di-

versity of species in these forests as as-

sessed by canvas tree bands. Other papers

will cover results of the other sampling

methods and a final paper will present spe-

cies diversity indices and species accu-

mulation curves for the lepidopteran com-

munity.
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Fig. 1. Study area showing arrangements of plots 1-9 in the George Washington National Forest (GWNF)
in Virginia (VA) and plots 10-18 in the Monongahela National Forest (MNF) in West Virginia (WV).

Materials and Methods

In 1994 18, 200-ha study plots were des-

ignated and flagged in gypsy moth suscep-

tible oak-dominated forests. Plots 1 through

9 are located primarily on the eastern slope

of Great North Mountain in the Deerfield

Ranger District of the George Washington

National Forest (GWNF), Augusta County,

Virginia (Fig. 1). The GWNFplots are in a

xeric forest of mixed oak and pine with a

range in elevation of 586 through 791 m in

the rain shadow of the Appalachians. Plots

10 through 18 are in the Monongahela Na-

tional Forest (MNF), Pocahontas County,

West Virginia (Fig. 1). Plots 10 through 12

are in the southern Greenbrier Ranger Dis-

trict on Chestnut Ridge (Paddy Knob
North); plots 13 through 18 are in the Mar-

linton Ranger District, with plots 13

through 15 near Sugar Camp Run (Paddy

Knob South) and plots 16 through 18 on

Marlin Mountain. The MNFplots are in a

more mesic forest with a range in elevation

of 860 through 1,070 m.

In June 1995, rain gauges and maximum-

minimum thermometers were installed in

all 18 plots. Additional weather data was

obtained from N.O.A.A. weather stations.

Thirty-cm wide, 1 8 oz. ODgreen canvas

bands were stapled around the circumfer-

ence of trees. The top edges of the bands

were 1 .4 mabove the ground. Twelve dom-

inant or codominant trees were banded in

each of the 18 plots making a total of 216

trees. Generally in each plot, 6 banded trees

were at a higher elevation near a ridge top

and 6 were at a lower elevation within the

watershed. Of the 12 trees in each plot, 10

were various oak species {Quercus spp.),

one a red maple {Acer rubriim (L.) and one

a hickory {Carya spp.). Among the 180

banded oak trees, 69 were in the red oak

group {Quercus coccinea Muenchh, Q. rub-

ra L., and Q. velutina Lambert), 57 were

chestnut oak {Q. prinus L.), and 54 were

white oak {Q. alba L.).

Caterpillars were removed from under

bands weekly from early May through mid-

August (9 May through 15 August; 7 May
through 13 August, for 1995 and 1996, re-
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spectively). Larvae were placed in labelled,

plastic 8-dram vials with snap lids and

stored in a cooler in the field until they were

returned to the laboratory in Morgantown,

WVthe following day. In the laboratory,

vials were stored in a refrigerator at 4° C
until larvae were identified the following

day.

Voucher specimens from the study are

deposited in the WVUArthropod Collec-

tion. Species are listed in Table 1 according

to the checklist given by Hodges et al.

(1983), with modifications from Poole and

GentiU (1996).

Results and Discussion

During the sampling seasons of 1995 and

1996, a total of 77 species of macrolepi-

dopteran larvae were collected from canvas

bands, 59 species from the GWNFand 52

species from the MNF(Table 1 ). These lar-

vae represented 8 families, with most spe-

cies being Noctuidae (40), followed by

Geometridae (16), Arctiidae (9), and Ly-

mantriidae (4). The remaining 4 families

were represented by one to three species.

Lymantriid larvae were the most abundant,

with 4,792 individuals; 4,773 being gypsy

moth, Lymantria dispar. Noctuid total

abundance was 981 followed by Arctiidae

(348), Lasiocampidae (129), Geometridae

(52), and Satumiidae (36) (Table 1).

The more abundant species following the

gypsy moth were Morrisonia latex (Gue-

nee) (315), Hypoprepia fucosa Hiibner

(270), Phoberia atomaris Hiibner (135),

Abagrotis altemata (Grote) (117), Mala-

cosoma americaria (F.) (107), Catocala

arnica (Hiibner) (79), Orthosia rubescens

(Walker) (71), Catocala ilia (Cramer) (55),

Acronicta modica (Walker) (51), Epiglaea

decliva (Grote) (41), Hemileuca maia (Dru-

ry) (35), Malacosoma disstha Hiibner (21),

and Lambdina fervidaria (Hiibner) (20)

(Table 1). All of these most abundant spe-

cies were taken from both forests with the

exception of H. maia which was collected

only from the GWNF. This species is col-

lected more typically in dry oak-pine for-

ests such as the GWNFthan in more mesic

mixed oak forests such as the MNF(Fer-

guson 1971; Butler et al. 1995b). Of other

more abundant species, several were col-

lected at a much higher percentage in the

GWNF:Morrisonia latex (79%), Phoberia

atomaris (82%), Catocala arnica (72%),

Orthosia rubescens (79%), and Epiglaea

decliva (98%). Malacosoma americana was

in similar abundance in both forests. The

preferred host of M. americana in our study

area is black cherry (Prunus serotina

Ehrh.); the larvae do not feed on any of our

banded tree species. In the last instar the

larvae tend to wander in search of a pupa-

tion site (Franclemont 1973).

Several species were collected exclusive-

ly from a single forest. Listed in the order

in which they appear in Table 1, these in-

clude: Besma quercivoraria (Guenee), Na-

data gibbosa (J.E. Smith), Zanclognatha li-

turalis (Hiibner), Acronicta lobeliae (Gue-

nee), Acronicta haesitata (Grote), and Hi-

mella intractata (Morrison) from the MNF,
and P. titea (Cramer), Phigalia denticulata

Hulst, P. strigataria (Minot), Erannis tili-

aria (Harris), Campaea perlata (Guenee),

Dryocampa rubicunda (F), Meganola spo-

dia Franclemont, Lithophane querquera

Grote, L. antennata (Walker), Psaphida re-

sumens Walker and Achatia distincta Hiib-

ner from the GWNF.However, we collected

only one individual of each of these species

(Table 1).

An overall decline in larval abundance

occurred from 1995 (5,129 larvae) to 1996

(1,218 larvae). Lymantria dispar had the

greatest influence on that decline as its

numbers under bands fell from 4,114 in

1995 to 659 in 1996. Exclusive of gypsy

moth, larval numbers were 1,015 and 559

for 1995 and 1996, respectively (Table 1).

Among the 7 more abundant larval spe-

cies (exclusive of gypsy moth), 5 declined

from 1995 to 1996. Hypoprepia fucosa fell

from 189 to 81; Catocala ilia, 43 to 12;

Catocala arnica, 69 to 10; Orthosia rubes-

cens, 57 to 14; and Abagrotis altemata, 83

to 34. During that period, numbers of Phob-
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eria atomaris larvae remained stable (60 in

1995 and 75 in 1996), while numbers of

Morrisonia latex increased from 94 in 1995

to 221 in 1996.

Wesuggest that the decline in abundance

of gypsy moth larvae from 1995 to 1996

was due to movement into the study areas

of the gypsy moth fungus, Entomophaga
maimaiga Humber, Shimazu, and Soper.

Declines of other species may have been

influenced by weather, changes in numbers

of their natural enemies, or both. The plots

were drier and warmer in 1995 than in 1996

(Table 2). Numerous studies have shown di-

rect and indirect effects of weather trends

and atypical catastrophic temperature and

rain events on insect populations (Martinat

1987). The increase in abundance of Mor-
risonia latex may likely represent a cyclical

buildup because numbers of this species

have continued to climb in subsequent

years of this study (unpublished data).

Tree bands mimic naturally occurring

bark flaps and provide a refuge for cater-

pillars that move up and down trunks (But-

ler et al. 1995a). Thus, larvae under bands

may be feeding on forest floor plants, li-

chens, or other organic matter on tree

trunks (Wagner et al. 1995), or band col-

lections may represent actual hosts. The
highest number of larval species was col-

lected from the red oak group (50), fol-

lowed by white oak (39), chestnut oak (38),

and hickory and maple (23 each). We note

that tree species groups were not sampled

equally; of the 216 total banded trees, 32%
were red oak; 26%, chestnut oak; 25%,
white oak; and maple and hickory, 8%
each. The highest larval abundance was
taken from red oak (2,438), followed by

chestnut oak (2,250), white oak (885), hick-

ory (484), and maple (290). Eighty-eight

percent of the gypsy moth larvae were tak-

en from Querciis spp., its preferred host;

Quercus spp. were 83% of the banded trees.

Among the banded oaks, 44% of the larvae

were on red oak; 41%, on chestnut oak; and

15%, on white oak. Other species for which

oaks are a preferred host include Phoberia

atomaris, Catocala arnica, and C ilia

(Forbes 1954). Morrisonia latex is consid-

ered to be a general feeder (Wood and But-

ler 1989), and it was collected from all host

species in the current study; 85% were col-

lected from the oak species. A similar pat-

tern was seen for Abagrotis alternata, a

general feeder on many tree species (Butler

et al. 1997, Forbes 1954); it frequently

feeds on blueberry (Vaccinium spp.) and

other low woody plants, and climbs trees to

shelter under bark flaps. Hypoprepia fiwosa

feeds on algae, lichens, and other organic

material on tree trunks (Forbes 1960).

While we might expect to find it randomly

distributed among the tree species in our

study, 87% of the larvae were on trunks of

oaks; 74% of the larvae on oaks were on

red and chestnut oaks, the species with the

roughest bark that harbors notable quanti-

ties of lichens in our study plots. Those spe-

cies groups represented 70% of the banded

oaks.

During our 2 years of sampling, various

species of larvae were taken from canvas

bands throughout the season, from the ear-

liest date (8 May) through the latest (14 Au-
gust) (Table 1). Among the more abundant

species were the spring defoliators such as

Malacosoma spp., Lymantria dispar, Phob-

eria atomaris, Catocala spp., Epiglaea de-

cliva, Orthosia rubescens, and Abagrotis

alternata, that generally were collected

from one of the earliest sample dates into

June or July. The abundant lichen feeder

Hypoprepia fiwosa was sampled from 8

May through 22 July. The most abundant

larva taken from bands during the summer
was Morrisonia latex, collected from 10

July through 12 August (Table 1).

While collection of 77 species of macro-

lepidopteran larvae produces some useful

information on species richness in the plots,

information on seasonal diversity and forest

differences can be evaluated for only a few

of these species. Fifty-three species were

represented by 5 or fewer specimens (Table

1). Only species that are in relatively high

numbers and more typically shelter under
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Table 1. Species and abundance of macrolepidopteran larvae collected from canvas bands of five tree groups

in the George Washington (G) and Monongahela National Forest (M) in eastern United States during 1995 and

1996.

Family
Species

Maple Hickory

Lycaenidae

Satyriiim falacer (Godart)

Geometridae

Alsophila pometaha (Harris)

Iridopsis lan'aria (Guenee)

Mehmolophia canadaria (Guenee)

Hypagyrtis unipunctata (Haworth)

Phigalia titea (Cramer)

Phigalia denticulata Hulst

Phigalia strigataria (Minot)

Erannis tiliaria (Harris)

Lomographa vestaliata (Guenee)

Campaea perlata (Guenee)

Prohole amicaria (Herrich-Schaffer)

Besma quercivoraria (Guenee)

Lamhdina fiscellaria (Guenee)

Lainhdina fervidaria (Hiibner)

Hydrelia condensata (Walker)

Eupithecia herefordaria Cassino & Swett

Lasiocampidae

Tolype velleda (Stoll)

Malacosoma disstria Hiibner

Malacosoma americana (F.)

Satumiidae

Dryocampa ruhicunda (F.)

Hemileuca imiia (Drury)

Notodontidae

Nadata gihbosa (J.E. Smith)

Heterocampa guttivitta (Walker)

Arctiidae

Cramhidia pallida Packard

Hypoprepia miniata (Kirby)

Hypoprepia fucosa Hiibner

Cleinensia alhata Packard

Holomelina opella (Grote)

Holomelina nigricans (Reakirt)

Hyphantria cunea (Drury)

Ecpantheria scribonia (Stoll)

Halysidota tessellahs (J.E. Smith)

Lymantriidae

Dasychira dorsipcnnata

(Barnes & McDunnough)
Dasychira basiflava (Packard)

Dasychira obliquata (Grote & Robinson)

Lymantria dispar (L.)

Noctuidae

Idia aennda Hiibner

Idia hihricalis (Geyer)
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Table 1. Extended.
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Chestnut
Oak
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Table 1. Continued.
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Family
Species

Maple Hickop,'

G
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Table 1. Continued. Extended.

Chestnut
Oak
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Table 2. Temperature and rainfall measurements

from May through August, 1995 and 1996 for the

George Washington National Forest (GWNF) and Mo-

nongahela National Forest (MNF).

Temperature ^'C)

Year
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